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Abstract 
Bacterial cellulose (BC) as a nano fiber hydrogel has many applications in burn treatment and traditionally Sesamum oil was used 
for this purpose. Accordingly in this research we used purified bacterial cellulose layers which coated by Sesamum oil. The bending 
property and wettability of specimens were evaluated and the morphology of BC was characterized by AFM and SEM. The obtained 
result indicated that the amount of bending in coated layer with Sesamum oil is 50% less than untreated wet layer. It is also represent 
dramatically decrease in layer wettability. In addition the antibacterial property of treated layer has been investigated. Al l coated 
layer has shown considerable antibacterial property against gram-positive and -negative bacteria. According to the obtained results, 
microbial cellulose coated with Sesamum oil has high potential for applying as a modern wound dressing. 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the organizing committee of UFGNSM15. 
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1. Introduction 
Bacterial cellulose has been utilized in many applications as a biological wound dressing for healing wound and 
other medical usage such as scaffolds, Park et al. (2014), Kwak et al. (2015), Czaja et al. (2006), Petersen et al. (2006). 
This nanofibrous bacterial cellulose (BC) hydrogel is able to hold a large volume of water in itself and supply the 
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required moisture for the healing wound. It also has a suitable compatibility which reduces the sensitivity and wound 
pain. Biological layer prevents microbe and pollutant from entering bed wound due to nanofiber and dense structure, 
Lin et al. (2013), Keshk (2014), Huang et al. (2014), Fu et al. (2014), Svensson et al. (2005). 
In recent years many research has been done in which some material with healing effect were applied for 
strengthening the healing properties of microbial cellulose, Maneerung et al. (2008), Khajavi et al. (2014), Meftahi et 
al. (2010), Lin et al. (2014). 
In this regard for improving healing property of microbial cellulose, sesamum oil as an effective material for 
burning was used, Shamloo et al. (2015), Sharif et al. (2013) and some characteristics such as bending, wettability and 
antimicrobial properties are evaluated. 
2. Material and method 
2.1. Material 
Two kinds of standard sesamum oil were prepared with health code from Ministry of Health and Medical Education 
of Islamic Republic of Iran. 7-day purified bacterial cellulose was used for coating. E.coli (AATCC 11303) and 
S.aureus (AATCC 6538) as a gram negative and gram positive bacteria were applied for antibacterial studying, 
respectively. 
2.2. Method 
Purification: Bacterial cellulose layer was purified with 0.1 N NaOH solution for 90min at boiling point then 
samples were neutralized. 
Coating: Immersion method was applied for coating layers. Dried and wet BC purified layer is immersed for 8 
hours in sesamum oil.  
Bending stiffness: Bending stiffness of microbial cellulose is determined by BS 3356 standard with shirley bending 
instrument. According to this method specimens are prepared in 2.5cm*20cm dimension. The bending stiffness is 
calculated by followed equation: 
ܩ ൌ ܯܥଷ ൈ ͻǤͺ ൈ ͳͲି଺   (1) 
M: Fabric weightሺ݃ ݉ଶΤ ሻ, G: Bending stiffnessሺߤܰ݉ሻ, C: length of bending 
Wettability: The wettability property of layer is assessed by standard sinking time method (ASTM D2281-10). 
Antibacterial property: The antibacterial property of treated sample with sesamum oil is investigated by AATCC 
147 method (zone of inhibition).  
Scanning Electron Microscopy (SEM): The surface morphology of the untreated and purified specimens were 
studied via SEM (Model: XL30, Philips, Netherlands) instrument. 
Atomic Force Microscopy (AFM): The surface topology of the treated and untreated samples was structurally 
characterized by AFM (Model: Multi Mode, Ara Research Nanotechnology company, Iran) 
3. Result and discussion 
According to the importance of moist environment around wound and also no adhesion of wound dressing to bed 
wound, sinking method for hydrophilic layer was applied. The obtained result in Table 1 indicated that dry layer 
impregnated with sesamum oil has higher hydrophobic property than wet layer impregnated with sesamum oil. This 
property caused no adhesion of wound dressing to bed wound but reduction of water absorption should be considered 
in wounds that have high exudate.  
In addition, there isn’t any wettability property in 4 day dried sample treated with sesamum oil. This layer can be 
used for dry wound which has no exudate and wound’s surface should keep greasy and moist. 
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                                                           Table 1. Sinking time of treated and untreated nanobacterial cellulose.  
Samples  Sinking time(s) 
Purified wet layer 7 
Purified dry layer 1700 
Treated wet layer by sesamum oil 5220 
Treated dry layer by sesamum oil Not sinking after 4 days  
3.1. Bending Stiffness  
The result represented in Table 2 showed that bending stiffness of treated layer by sesamum oil is 50% less than 
untreated nanobacterial cellulose layer. It means that coating layer with sesamum oil increased flexibility but this 
enhancement is less than purified wet BC layer. 
                                    Table 2. Bending stiffness of treated and untreated nanobacterial cellulose.  
Samples  Bending length Bending stiffness 
Purified dry BC layer 30 0.053 
Purified wet BC layer 18 0.011 
Treated BC  layer by sesamum oil 3 0.0052 
 
3.1. Antibacterial property 
Antibacterial property of two samples is evaluated by zone of inhibition method. Based on table 3 sample 1 has 
higher antibacterial property than sample 2. This property in adjacent to Gram-negative microbe (E.coli) is more than 
Gram positive microbe (S.areous). The result indicated that sesamum oil is able not only to keep the greasy and 
flexibility of bed wound but also prevent the growth of bacterial infection. 
Antibacterial property is related to inherent parameter of sesamum seed and also oil which has been applied for 
many centuries in medical application. 
 
  
Fig. 1. Antibacterial property of treated and untreated nanobacterial cellulose by zone of inhibition. 
Table 2. Antibacterial property of treated and untreated nanobacterial against Gram positive and negative bacteria. 
Samples  S.Aureus E. coli 
Sample 1 30 0.053 
Sample 2 18 0.011 
 
Sample 1 Sample 2 Sample 1 Sample 2 
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3.2. Surface morphological structure 
A representative SEM and AFM images of purified microbial cellulose has been shown in Fig. 2 and 3. It presents 
nanofiber surface of microbial cellulose in purified status. 
 
 
Fig. 2. AFM image of purified Nanobacterial cellulose layer for confirming the nanostructure. 
 
 
Fig. 3. SEM image of purified Nanobacterial cellulose. 
 
Existence of three dimensional and porous structure of microbial cellulose can be seen clearly. The porosity can 
provide the ability of absorbing liquid and sesamum oil by cellulosic nanofibers. High hydrophobic property of 
impregnated layer with oil is related to high specific surface of fibers which is became hydrophobe with oil. This 
porosity in nanofiber network makes an ability to absorb water physically by porous layer. 
The hydrophobic nature caused no adhesion of nanofiber layer to the wound. This property makes a potential to 
separate wound dressing from bed wound without pain and blooding. 
 
4. Conclusion 
In the past, different material has been used for strengthening the healing properties. In this research sesamum oil 
with adequate healing property is applied for improving the healing property of microbial cellulose layer. Obtained 
result showed that sesamum oil has the ability to produce higher hydrophobic microbial cellulose layer. It can also 
prevent the growth of bacterial infection due to inherent antibacterial property. Therefore, microbial cellulose with 
sesamum oil has a potential to be used as a modern wound dressing. 
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